INTRODUCTION TRANSCRI PTI ON
FACTORS REGULATE GENE EXPRESSION through the binding to specific DNA sequences or sets of sequences. Eukaryotic transcription factors can be divided into several classes according to their binding motifs. These include the helix-turn-helix, homeodomain, zinc finger (Pabo and Sauer, 1992) , and the HNF-3/fork head domains. Members of the HNF-3/fork head gene family share an approximately 110-amino-acid conserved DNA-binding domain. HïiF-3/fork headrelated genes have been shown over the past few years to play an important role in the development of organisms-the HNF-3 proteins in rat and mouse (Lai et al, 1990; Qian and Costa, 1995) ,/orÁ: head in Drosophila (Hacker et al, 1992) , and HBF1 and -2 in humans (Murphy et al, 1994; Wiese et al, 1995) . The HNF-3//or£ head genes expressed in various organs and in several developmental stages. For example, the fork head protein is involved in the terminal development of the Drosophila embryo (Weigel et al, 1989) Göttingen, Germany. 4Department of Human Genetics, University Hospital, Nijmegen, The Netherlands.
described, HNF-3 alpha, beta, and gamma, regulate the transcription of the liver transthyretin gene (Qian and Costa, 1995 (Kogan et al, 1987) (Szpirer et al, 1984) . The membranes were hybridized with a 32P-labeled 1.0-kb Pst l-Eco RI fragment (see Fig. 1 (Chomczynski and Sacchi, 1987 The tissues were fixed in phosphate-buffered saline (PBS) containing 4% paraformaldehyde at 4°C for 16 hr followed by paraffin embedding. Sections (8-10 pm) were dewaxed in xylene and then processed as described previously for nonisotopic in situ hybridization (Wilkinson, 1992) . Immunostaining was carried out using a standard peroxidase antiperoxidase (PAP) protocol. The sections were counterstained with "Kernechtrot."
RESULTS

Isolation and sequencing of HFKL5
Screening of a human fetal brain cDNA library with a probe containing the fork head domain of NHF-3 alpha (Lai et al, 1990) Kozak (1989) . The cDNA sequence would appear to lack part of the 3' untranslated region because we could not obtain a poly ( any known fork head-related sequence when using the total cDNA sequence. The highest homology was observed to the fork head domain of rat HFH7 (Pierrou et al., 1994) , which shows a 68% homology on the nucleotide and amino acid level.
DNA and RNA analysis and chromosomal localization
We used the 1.0-kb Pst l-Eco RI fragment indicated in Fig.  1 , including part of the fork head domain sequence of HFKL5, as a probe for a DNA zoo Wot with different species (Fig. 3) . Hybridization signals under low-stringency conditions were observed in all mammalian and avian species tested. However, we found no signal when using total DNA from Xenopus or Drosophila (data not shown).
The hybridization signals observed in Northern analysis of total RNA using the 1.0-kb Pst VEco RI fragment as a probe yield a signal of 4.4 kb (Fig. 4) . We also tested a 5' Pst l-Eco RI and a 0.5-kb Pst I fragment (Fig. 1) (Hanauer et al., 1983) .
Chromosomal localization was carried out with DNA from mouse-human and hamster-human cell hybrid panels. The signals we obtained showed localization of the HFKL5 gene to chromosome 22ql3-qter (Table 1 ).
In situ hybridization
In situ hybridization with sections of human fetal brain (20th week of gestation) and adult brain was carried out using an antisense probe of the 1.0-kb Pst l-Eco RI fragment (Fig. 1) . Expression was found in differentiated cortical neurons of the fetal brain (Fig. 5C ) and in cortical neurons and neurons of the dentate gyrus in adult brain (Fig. 5A) . No expression could be obtained in undifferentiated neurons (periventricular matrix region, Fig. 5E (Hanauer et al, 1983 ). (D) using an antisense probe of the Pst l-Eco RI fragment (Fig. 1) (Fig. 6) .
DISCUSSION
HFKL5 is a member of the HNF3/fork head transcription factor family (Kaufmann et al, 1994) (Murphy et al, 1994) . Furthermore, both domains II and III, which are present in the HNF-3 genes (Lai et al, 1990; Hacker et al, 1992) and several other members of the fork head gene family, are absent in the deduced amino acid sequence. These domains are thought to play an important role in the transcriptional activity of the protein (Pani et al, 1992 Fig. 5C ). Expression could also be observed in neuron-derived cells in various tissues, such as the parasympathic ganglia of the intestine (see Fig. 5D ). The only other cell types found to express HFKL5 are a subset of hepatocytes, lymphatic tissue cells, and kidney tubule cells. Such a pattern of expression is in sharp contrast to the expression pattern of two previously described members of the HNF3/fork head family, namely human brain factors 1 and 2 (HBF-1, HBF-2; Murphy et al, 1994; Wiese et al, 1995) . These genes, clustered on chromosome 14ql3, are primarily expressed in the proliferating and differentiating neurons of the developing telencephalon, with much lower expression being observed in the adult brain.
The putative HFKL5 protein reveals a conserved area within the fork head domain that is responsible for nuclear localization (Qian and Costa, 1995) . This carboxy-terminal nuclear localization signal (NLS) appears to be less conserved in the last four amino acids. The first three amino acids (LRR) are also involved in the base-specific contact in the minor groove of the DNA (Clark et al, 1993) . This may raise the question of whether the carboxy-terminal proposed NLS is, in this case, only responsible for the minor groove contact (Richardson et al, 1986; Dingwall and Laskey, 1991 
